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Research progress on high-performance single-frequency
fiber lasers: 2017-2021 (Invited)

Shi Wei", Fu Shijie", Sheng Quan, Shi Chaodu, Zhang Junxiang, Zhang Lu, Yao Jianquan
(School of Precision Instrument and Opto-electronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Single-frequency fiber lasers have attracted extensive attention due to distinctive laser properties on
narrow linewidth, low noise, as well as preferred all-fiber structure with good beam quality, high compactness and
free of maintenance, which can find widespread applications from advanced scientific research to practical
applications including cold atom physics, high resolution spectroscopy, gravitational wave detection, long-
distance coherent communications, and so on. Along with the rapid development of fiber laser technique, the
performance of single-frequency fiber laser has been improved significantly in the last two decades and the
related basic techniques have been built up systematically. Recently, a series of creative research works have been
demonstrated in the area of high-performance single-frequency fiber lasers, where impressive progress has been
made on newly developed mechanism and structure for single-frequency laser generation, performance
improvement on laser power increment, linewidth narrowing, noise suppression as well as operation wavelength
extension. Therefore, the research progress on high-performance single-frequency fiber lasers in recent five years
was reviewed to reveal current trend in this area as well as the new bottleneck so as to point out the prospect on
possible development routine in near future.
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Fig.1 (a) Schematic of the narrow-linewidth single-frequency Er’'-
doped fiber laser based on a whispering gallery mode (WGM)

micro-resonator; (b) Photograph of the WGM resonator''”!
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Fig.3 Output power as a function of pump power of the Watt-level 1050 nm single-frequency Yb*'-doped phosphate fiber laser; Inset: Experimental

setup of the single-frequency fiber laser'®’!
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